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f^3^fi?Fyhk±!E3l4<DM : i 1 FyhkO|§§rm 10 

7# 1 ffl*f WjRt-T 6 J: 3 LfcJB 2*>J£Ftf * F #P 

t' y h*F«BSk JbES IStfKPF -y Hk±IB3i53 
Wft^ K -y F fcjtfjtttW-* t *>C. ±a» 2»fi^ F 
•y F fc JUEB4 iOft^ F >y F k AWl*!^ Sid £ES 
L. ±fEm<0fi?FyFkJtfeg53<9ft^F-yFk# 
«SRWWfiK«*l. ±f5ISI20M?F>y Fk±IESIS4<D 
ft? F -y b fc3WSRWfea»**l. * fefc. iJESiS 1 ^ 20 
k JbfdSS 2 Wft^fJ k <03<Ki3l k . ±12213 

m?mmy-hm?®mzts^x . jjBsi**FF-y 

F. ±H5&2 CDS? F«y K ±ieSf53<Dft?F' y FiiJ: 
tf±IBS&4<7)ft?F>y F£. 19*311. 19*112. IS* 
«4. I9*JS5. IS*JI6. 19*117. W*JI8. W* 
JB9 2fc»2i9*JS 1 OWftifr 1 JStciem<^S$iJW 

^^fgjgxe^^fv-t x zgrnftmitos.? h -y 

[0 0 3 2] ^£T\ _tlEgl<Dft?Fy Fk±IE&3 
Oft? F-y Fk<i. S^l <0»T^rj yfy^ifLX^-S. 

F-yFktt. ^^T^nyT^^LT^ftfWcJg 

[0033] a*, mico&^mm^^ 

1 Oft? h y F k . ±128 1 O&Tm®. X 2<0 
ft?^&£ioSS2tf)ft?F>yFk£3rU Fy*;F$ 
mzX OiJEB 1 Oft? F -y F k±IE3l 2<Oft? H >y F 

tnmmTws jkkmwmx o tc . uass i«i 40 

? F ••/ F k ±128 2 Oft? F >y F k £££ LTfflS L . 
$ K . 1 Wmif&-r h Xolz Lfztfc 1 oft? 
t*-y FS?fljj£k . ??S30g?i|fc[i£t>ogS30ft?F 
•y Fk . ±I2Jfl30g?ifl{!U 0TOSil4Oft?i|6<i£ 
t,o|fl4c0ft^F-yhk£WU h>*;l^*tj;i)± 
IB^ 3 <7)ft^F F -y F k ±^ 4 coft? F y h k Offl Sr ^ 
We*(c^i)Trtl^«J:3fc:. ±fi»3^«FF-y hk 
±Em4<0fi^H ybk^jeSLTffiSL. $A>fc. H 

fiSJtfcSr^t. ±^l<0h- yFlgi 1 «jik±^m2O 50 
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t'-yhm?mmtz. ±ieigi<oft : FF-yhk±Eii4 

^fi^F-yhk^lSj-TSkkttc. ±iem2^ft^F 
•y bkJ^ISOft^F-y hk*^|6)-r^J: atcES 
L. JJa^l^Si^F y hk±iaS4C0ft^F yFk* J 
±i2^2c7)a^F-ybkUEm3<0 

co&=mo.k±sem4 o&^mkmimk 

XoizWifeZtit:i><?)Z'2>&&?3yVj.-?izm& 

M.=mmy- y-m^mzn \, . ±iem 1 ^a^F f y 

b. iJem2^fi^F>yh. ±IB^3c0ft^F ybfcJ: 
t^JJ^cOfi^F-y HSr. i9*JBl . I9*JI2. 19* 
114. 19*115. 19*^6. I9*«7. M*JS8. 19* 

m ztiumm 1 o co^-wu)* 1 jatsmcofiLSSJSii 

?ii/c?SjBxtf^4f ^-{Ci S WMfolr^fooyMFf- F y 
b^fifcfrffitJ; 0JgB£-r&«J: olzL1zi><r)Z'h&. 
[0034] ZZX\ ±ie^lOS^F-yhk±ie^4 
cOM^F>y bktt. ^KO^ayr^Sr^tT^ft 
±E^2«0fi^F -y hkilE^S^ft? 
H>y bkJi. SfS2<7^3yTy^Hl-LT£fiWfc8 

[ 0 0 3 5 ] ±fa$(i 1 ^)ift'7 h^fifitti. 
^ 3?>pJ^3 y^^?:^ LT^ 1 h 7 > V* 

fizmmzti^ ±ifi^4co»^b'-y m* 

co°T£a yf^tB LT^ 2 tf)*®? F 5 ^ VX 9 \z 
tmZti&XolzLXhJ:^. 
[0036] 

mkmBco--mzwMizwmt& t,<ok-rs . 

[00 37] ZZX\ 02 (a) (b) (c) (d)t 

ftfls^ft^fi^ f -y h m&xmomfooBmvi-m 
com$m\mtf*ztix^z> . 

[00383 JJIT. ^^02 (a) (b) (c) (d) 

(mmey-mzmizmmth . 

[0039] (1)S«:H2 (a)#gg 

gftfl&^flrtOitT 1 F »/h4 (12(e) ( d ) 

[0040] idT. ffi«Ui. iftft^MfH 
414«i«, Witf. Ga (Xf'J^A) . A 
1 (T^S-^A) . Ayi/*7J» ( In)^I I I 

ffl^H>yh4<0J!I^k^l»^®S- r^tSJS^j k®S(c 



(7 

1 1 

ftrfi ztt-tt. )*WKi ± izE&jtsm-t h z t 
JSM«^*«, »<g l J; *) i>mtx*n,*-im< 

[ o o 4 1 ] z o itz&jmmemm****- x *) i> 

(K^SIffix*;Mf-£8o««l 1 LXlt. flIiJf . g 

£ riMj fcjffifc***;:*:*-*-*. ) tLXA 
I2O3 (if^r^T) . Si0 2 (53!) . SiC 10 
, GaN (gjbff'J^A) . CaF 2 

[004 2] BP*>. SR&fEBix***- J: 0 *> 3f££ 

$kM®£m>Hz1-2> X 3 fc««(^tL&A^fiy|-t 
olmer-Weber)8t5$(V-W8b£) iffcUC 20 
[0043] HRtC, ^JS{i^flc^g«c{CJt^T^ 

n&i'o&g^ JJEL£*1SEm*:l>A I2O3, S 

iC. Si0 2 . GaN. C a F 2 3rf O^ft. *&H 

[ 0 0 4 4 1 t mmm t <m^b^ 

tm-nmt&ibt^ow&frt*. mm. 30 

GaT'^S^tCtifflSM^^A 1 Nfc U 

a 1 x'h&m&izizmmmzc & f 2 t u ^msm 
[0045] tit. m®m=&ji3&%2itmmt 

IXH. IMLfzA 1 2 O3 S i 0 2 KS. Ga 
N»L CaF 2 fflS=5:tmf nm^^Ifct 

[ 0 0 4 6 ] Srfc. ±EUvi^Tnfflg£fflVtf;l§£t 
ISl^SimWIllffi^GaAs^igKtO^t 40 

[0047] flitf* S«l OfcLTfcL Si <^>J3 
» a«±fcCaF 2 £xt;?*^;H&ft$-£fct>w 

[0 04 81 CaF 2 li, Si (11 1 ) WfciJZtS^ 

x&mzx.v?*^)vimx'% s&ftttojetiflrcfe 
0. mz. (111) ®mwx'U7 •y&t*>im 
JBs*ro*fc*>(c. $m**fr*-#m>xi&^t^ 50 
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[0049] Si (1 1 1 ) afcL(CCaF 2 £ 

-fSgxt?*^- (MBE) SfciOSi (lll)g 
«±Cjfc5iag8 0 0 -CT'C a F 2 £2 0 n mJ&RStf 

i><D*m^& Z t tfX'% & . 
[0050] (2)&mm<VB&:m2 (b)?m 
(2- nils'" (l)ffl£:02 (a)#!ijfcteV> 

a, Al, In&fc'<01 I I&O&JS^MBEftfcS^ 

««im&B$vffljs;« < moc vd ) mztizx vmert 
zztizx*). Wfci uz&Mimz x <o-kimm * 

[oo5i] zzx\ mfcicvmiz^ m?. 

ffl%*tot hZ t IzX iX^tmWi. 1 <^ffi«@Srfi£S 

£$mt&ztiz£>>)^ ^wmLKmm^am^tL 

X. Z<r>m%mi8.Zti&Wmztt-t&X'r>i'VJl>cr)& 

h&^tz^z^ mimz&w&ftim&izttm&fSL 

1 0 0 5 2 ] . xifir (l)fflg:H2 (a)# 
flgj fc«V»TKWtfcS i (111) »gifcCaF2 

m?t*-2>.£JflHTCaF 2 <0^ffltt®$-ffiSt^ 
IW4itfcJ:»). ^^a^lOtgffi^fim-C. 

tz*izmmizim3k* t irffrtiii><?>x'i>z>. 

[0053] ZntilZI*. 03 (a) (b) (c)fc 

mkumLtufhfsmtht. 03 (a) tiicaF 2 

<0^M^*%$itT C a F 2 te H B H ^ffi«F 

«!fe«*W)£Litv^ (03 (a) iza^xa. mmo 

tziblzc *y\m^£W&LX^&. ) . 
[0054]idLfcCaF 2 te^t*<07 -yfll!|%ltc« 

ffit&. Mm. 03 (b) iZyjk-tXoiZ. CaF 2 fe 
fitcW L-TAs HH^+T-m-f t'- A Sr RSIti- 

•Sfc. «-f(c«tS*-i/xjigSrffdF^^y<0lBaS3S 

[oo55]^^F-f vww& ut%mxm&it 
#>. Asm : i-zm r )&tstii%tLxmmwAsTw&z 

tiTiSSSitS. W*>. AsUffl^-cm^t'-A^C 
aF 2 ±{CBgSt1-S^tT\ S»HOF-fjry5:ltft$ 
*l^B^AsfcS^-S^i:*»'-C^, ZtHzX*)i$k 

[0056]^CaF 2 &&izm?t'-J*mMt 

miz^ &fLi>Asmm<t>x?fd<mm<. p 



1 3 

[00 57] -£LT. 03 (c) iz^-txoiz, ±£c0 
X o lz LX$m* St® Lfc C a F 2 i B B p<0SIC« LT 
^SJSfi t LT G a ^fl^&i-S t . C a F 2 £AO$ifi 

m.'s^tvrzmmiimm^ti^-tmm-h^. g 

[0058] ZZX\ 04 (a) (b) (c)fc^Lfc 

a s mttm uzcaFz ±^comf- t'-&(omi t a 

[0 0 59] Si (111) £«£MBEgSrt 

CKBLT* Si (111) MRJbfcMBEifcrC aF 

Ht3 0n m<0A s £i£fi[ L/c. 
[00 60] J«c. ±EOJ:3fcLTHyiLfcSi (1 
1 1 ) aHK*MBEJHtt»WK9SBbT. KOlBLfcS 
i (111) ^£m?b-AS3B^-f AflfcEfiL 
T, **£-Afl*5'X^A£JflVvc;*#»hfl3fc£ffl 

(04 (a)#og) . 

[0061] «10»£>. XBfiSONNteJBlfiLfcS i 

din ffls^s^Ft'-AsatvxxA^^KoajL 

T. ttOffltfcS i (111) 3HR**ifi^y--^ 

5 o x:x-m% a s $r^asfe* l . a^tcfflsiag 5 0 
oxre&mmt: h g a LTsn&flffiKicft* 

(H4 <b) K -T^ffiJS^Tl nm^2n 
mit« LT G atf>&g*ffiiS2 fc* G aftSteSALfc 
(04 (c) ) . 

[0062] 05tt. JbEfc£tYCH4 ( a ) (b) 

(o *mL\jmhWA\j&mms&ff#i&Bk 
mm(sEM) tmx'h*). Gawmcrm&i 50 

nmfc L. m^b'-A^Jtfi^O. 4pC/dotk 
Lifc«§££*LTV^. 

[0 0 6 3] ^05^SEM^mfc^3*rO^>J:5 
fc. m^t*-A^S^Sfclffl1*OGa}SSS3Wgj£S 

[0064] &ti. 04 (a) (b) (c)«r#8aU5r 
^a^Lfc^ffiOiot:. Asii«BLfcCaP2 

C a F 2 «^JS< 4-«car»tT L* V\ sswicjits 
[0 0 6 5] *£T\ AsHfcfflwSr^TfaifiSft&fir 

3 £ t tsimt i % wmmmmh z t wx% &xo 
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izLttmtLX. 06 (a) (b) (c)£#8BUi: 

[0066] 10%. 06 (a) (b) (c)fc^LfcK 
S+TWC a F 2 ±^^b'-A<0K?Jf fc 

mtKifit,. «BHAtJ:6*R}«ai2<o»jSrn-k 

[0 067] a-T. Si (111) KRSrMBEHSrt 
fcESLT. Si (111) ISlCMBESfCaF 
10 2 £2 Onmjfcg 

[0 0 68] ±lgtf5J:3fc:LT*SSLjfcSi (l 
1 1 ) St££MBE§gS*^K9£iiLT. KOtHLfcS 

i din WR*m : f-v-M.n i iti'XTMzwa.L 
x. m^'-^m^xT-A^m^xx^^ hm%&m 
jro%7i/>fA7-^\ m&nmmmfSLitz 

(06(a) mt) ,CaF 2 Hfflte. b'-Agft 

[0069] . «ilfi£»lli<££$j£ L£ S i 

20 (111) t'-A^^XxAT&^IDOaSL 
T. JROajLfcS i (ill) ffiR£?ftfMBEgai*j 
fcES LT . fflSiSg 5 0 OKrCAWKHfc S G a *ft 
ttLT«iSttMW<c8*£« (06 (b) ) , ZtiZ 
mtmX'l nm7bM2nmit«LTGaCD&jBi8>82 
fc*Ga«*fc}WRLfc (06 (c) ) . 

[ 0 0 7 0 ] 07 ( a ) ( b ) ( c ) ii. jjEfc&vvr 
06(a) (b) <c> fc^L^fcfMUdWfc) 

**-j&ani»ii ( s e m ) 'mx-h 0 . g am 

W)fflR&*tl?tl2 Onm (07 (a)). 17nm 
30 (07 (b) ) . 14 nm (07 (c) ) fcL. m^pb' 
-AOSSStfi* 5pC/dott LJt^Sr^LTV^ 

[007 1 ] .IO07 (a) (b) (c)«SEM?I 

OGajgjg^JSS^TV^. 
[0072] mz^ 08£#8iL3:*<£>. A 1 ct)&»j£ 

*m\^A \ /Gacnzjmm&mz^xmmh. 
[oo73] ep*>. &m&m 1 2<mmt. f tm 

«j . r «^j &XTS £03ocOjiSt^HiT# 
40 StWftO. ^JWSjgl 2\i.Z<m. ""figftj t r« 
(*j fc^^OiRL. ^0^*^^<^i,-#T^S<i 
fi<^0, #&K?g}gl 2Wfac0^t/S<>5: 

[0 0 74] t^^T. fi^n^b-j.-^JrHS-fl,^ 
«)(c»i. ±E L^ J: o iz 2 -^If H y h $r®6Ti£g 
L)t™c®]ffilLTEai-&^fc*>'Sa^T^I». BP 
*>. b y^)VWk^zX ->X 2o<7)fi^ H v h^T^ 
i&^SlTOc-rSWi. SK20(?)ft^H yhc7)[a5:g 
«>T»<. 0!l^ 1 nm^3nmt-tS^fc7!)51fa 
50 LV\ 
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[0075] ZVm8 £#& L^4»iftBWSZSI8lt 

1 nmft^3nmfthZti) t *imi l Z%&. 

[ 0 0 7 6 ] Sfl*>. 08^#BBL^*>'#>SiH^-| ) -g|g 

itx&z. (&fc. mrna. tm&izmmt 

[0077] Znmz. *«Sg£ 3 0-CfcTff £ CI t 
T'Al£H5£U m*^Ga$rft*&-rS„ ^il. 
A 1 HGafOMSt LTlK . 

[0078] »Jffll^+5i-T'^«?g?S|S|±*K T?l>T *> 

[ 0 0 7 9 ] Vt-oT » ^Zg|igtft«i£{i. W5: H 
[0080] OJitcfeV^TUiBJlL/iJ: d fflg 1 cm 

cm&£trtzt'<wi$ffiztoz-hztiz£'>x. mi 
[ o o 8 1 1 z zx\ &mwm<nmL* jg^as N m 

xfcf. r60 0'C^15 0 0'Cj tc$0ffllL. 
jaS5rSf^fflS. fflx.fef , r - 1 OT^ 15 0 0 

"Cj lawpu ^mm>tm&^imcotm&. mi 

fcf, r i x l o i t c m- 2 OTj WMUM-SifcfcJ: 

skcoMmtzm^x. ^m.m2(7)^mtixvmm^m 
m-&ztvxzz>. 

[oo82] *®&m.cn>m®iz£tni^ mmnz&. 
mm. &mm\tfG *xh o . i * { c a f 2 t-*> 

S^c(±. &SEm<oiag£8 0 0T;fcU a«i<o 

ffig£30rfcU ^RM^O«ia*^3Xl 01 5 c 
m- 2 fc-rs.IfctiO. &Bigjg<^t££7nnU;:$lJ 
tJWSfcttt^JK$:lxl 06 cm- i iZfflWthZ 
btfXZ&ZtffWRUz. 

[0083]^. ^mmmAcomazxtni. mi 
n. &mm\&A i xm. smutc aF 2 t*&i.^ 
£fc«. &Ki(ftofi£& i o 6 ox:t u a«i <t>s 

g£ 3 5 O^Ck U ^RK^Jft«ft2r 7 . 3 x 1 0 

1 5 crr ,- 2 t-t&ztizx^ &m&mr>^mz i n 

mtMW?. 1 1 t>££ft£ 9 X 1 0 5 c m- i IcHff 

[0084] zzx\ ttM-mmrmmM. 
m&t^--i&£&tiz±m&zttfx$6. u 

[0085] (2-2) ^S?gjS2$r©B£-r?,|g 
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gtt<fc9ffi^*A\ HWM^-i'gV (&U) o 

swas i iz^mttzimxmm-ht: 

[0086] itz. KWv-f /P-^ a >^&1z#xr> 

as i ?)&g£Ttf tz-nmm. 1 jj=ttHtrftH»i 

2$rJg^-^l)Ck* { T§l>. 
10 [ 0 0 8 7 ] * UT. £E?SiS2<9ltjS<7^-i£ti. £jg 

*t«^:9, *<nm^&fmLX'mm2 
wmoimmxfet h . 

[0 088] fcfc'U SSUfcJi. £Kl±fct$vvc«B 
±#*SiBlfcfi+fc£*U;<K ifittUfc ffl 
^O^BM^cMLT^g}g?g2<?)fflj5«^m^i^t 

[0089] L*>L^*>'^. ^ftc^F%W^«(fiIfc LT 

-frs^^tt. <mMwmw&>>ti:< lx mi 

tf. #MS»7)tt«fi5: 1 x l o i 5 cm - 2 

4 . ) « ^«ffi^tfc i tffflg 1 ^aJg^SHW^lBfflT' 

[0090] Srii. ^glffifc il^fflS 1 ^iSJg5:Ttf 

09i.tf. CaF 2 S«Jit^JKS^fcLTGaS: 
30 «t*&^4*^tC«i. C a F 2 SSOiag?: r - 1 O^Cg 
fcL. Gac7)j&g£ rsoorSSj 4 
/C. C a F 2 a«±{^«I^t LT A 1 tmkthl® 
^HZ\t. CaF 2 ««(7)iaffi5: r 3 5 0 iCg)gj tL. 
A 1 <7>ffig£ r i i o CCgjgj fc^S. 
[009 1] (2-3) mz. ^%-«4«»^{CO 

[0092] bp*>. >F^-;K^tt. mmmn'mfr 
mm&mk tx&&i$.m' : Mc\&i>cr>xhz>. 
40 [oo93]«!ot.»ri <F&mzmfr7&mzm 

[ o o 9 4 ] z zx\ m-m&t^m- 
xm^ztim^tix^h. 

[0 0 9 5\tZhX\ *l>l-mj8.<r>%£lZl±. 
50 T. ^OT?k0iaSfcJ:t^Sl<OSK^<-r^i^ 
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[0096] tztit. £%Mm<mm.i5 xvmfci 

[0097] j^L^w-i^fei£o^fc«. tmm 
a xvBtf&mims. i ±^£K&^f$%<omfc xx/ 

[ o o 9 s ] mm. smmmmL i t*«-4f«MR 
[0099] xmrnmAcrmmzxtM. mm. ms. 

ltLTCaF 2 ««$:fflV^fcfct>t, &mmtL 

£^m>*is*>\ a«iassr 20 oicfc±iw-4 1 g 



[ o i o o ] a*. *«ajiBA<^®t ifuf . a«i 

tLTCaF 2 a«SrfflV^l.ti:tt. LT 
A 1 £JHVtfcJ&£fckt «S;H£#3 5 0XW*§£fcfc 
JBfifcFff frtlhifi. fflSiaS$r 5 0 OX: K±#-f £ t A 

[0101]**, *HtbMA<^l^fcintf. 
LTm^t'-i^J: 9*8iii&JtU:ffi*&fflv\ *t£ 

i ttxc S LF2mL^m^hbthiz. &mwmti 

X G a *JflV*fc*£fcli. S«fiJgA 5 5 o ox:«o^t 

in $ z t **mxb& z t jWBfe36»fc*ofc . 

[0102] &i>. ±EL^*KajaAco#HSittev^ 
TUU GacOiBJ&{±8 0 0*CfcU A 10910110 6 
O'Cfc Lfc. 

[010 3] JJBLfcidfc. &mim<?>miim£. =f 

tozmsfrttmtt ixmsL 1 icmh-6 ittio 

[0 104] ( 3 ) SHU (¥*frft:) :H2(c)#gg 
±IBLfc r ( 2 ) £Jgjg}jg(7)J« : 02 ( b ) #ggj <0 

mzmzLiztt, mmv-xktxmm <n 2 ) » s 
I5»(N' ) . ryt-7(NH 3 ) &&irHir 
yt-77y*;i^ (nh 3 «) Zk'ZmttLttitb. mm. 

[0105] zco£o(izix&mm2imfc.ztLhz 

k iz X *) . Mtt^«aOft^ H -y h 4 . 
[0106] Zff)k &g^2?)£A<fcHHK- 

3 o oxxftM ioo OTantt?** (C±»S*t 0 , 

[0107] mcom&mit. m.k ^mm^h 
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*izX'>xmgs&>t£&»t>h. mm. -t^r^r-v 

gM±0)G a NTOL SKSft* 3 0 OICJbF' 

[0 108] zzx. IMlLti r (2)^1 
j£ : 02 ( b ) #»Bj co^UIfcJ: >)Sfil±(=SAS-fr 

tmrntfrniztox. *tL?ticr>&mm®2ti^ 

[ o i o 9 ] z o Ltzm&m\-r&tz*Mz\i. ±ml 
tzwm (n 2 ) , «5^*(n« ) . ry±-T 

(NH 3 ) J>S^Jir^-T7x^ (NHs ■ ) & 
[0110] iztzL. IMtizm^rv-txii&i&Xitf 

[0111] t^oT. ffiffl SMjmkWm 

®k(r>&*iit*>&z£*)*z<m%&i)K mm. &m 
m#G a xh *) . mmmwc a f 2 xs> zm&wt 
m.\i3 ox:xt> *) . &mmmwA ixb*). wmn 
wc<LF 2 xi>&w&tzim]g.\t3 5ox:xhh. )x- 
&mm2 «?jitis i tmmzm&Lmx. 
t-r. ^mwm2<mm(o^im^itxii^x. 
mzm&izmzhwx&mswtLtz*). m& 

30 £iziim.Z±.lf%tft>%. n?. A*>$. 

tzteyi/Jlll. hh^ii^tl^m^h^k'^m 

ift&nz.xitiSM.irvmLiz *)-$-hzkm%m'bh 

k%i.t>tih. 

[0 1 1 2 ] ±. Wr. A*V$.tz\i. : y : Jt))V. $>&^ 

litti^m&bittfw^^^-z&mmtz 
mL%wt>m£mmzm.{£Zit&zkx\ ms.i 
<?>ism$:±mit?>z k^<^MZ'$m^^)^- 

Z*f-l&Zk1Mmk%&. 
[0113] £tz. WFF. 4 Xyttzliyittifr. 

40 hh wtztit><m.x-4ih&& k'<m&mzmt tzk 
g*wtaHH*a«i *m^ix\$&m<?>Mzmimiz^ 

zwztsmA*iimx$)Z> . 

[ 0 1 1 4 ] i tS7<o#5¥ffiiia 

B?tB«co/jN$^a«i^ffl^wf. ijaL/vi^^-t 
ktHmx'h&tztt). &\mmg.<v&&itm>x$m 
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[oi i 5 j miti'tr otzwmmv~xt lx 

coSv^SSg^^/l^T^-T^^/P^fflV^ .1 fc 
fciO. fc^^<9^£±*f&-fc*^6tT-&£rt: 

fc. ®mfr-o&i&T%M:1MW.Xt> h . 

[one] (4)mm(^mit) :02(<n# 
S3 

JJBLt r ( 3 ) 3fc : 02 ( c ) 

^ K-/ h4<7)©p a nS^C0^. (N 2 ) , SS^' 

#(n- ) , ryt-7 (nh 3 ) iih^itry^- 
tjviiiv (nh 3 «) nmKh^iJ^mwgkWz 

fcvvt. B^cOiBS. 5 0 0 < CJ , iSl 5 0 0°C 

m&nmi&x'mfenmffl. mta. i oaiafcfwaMGH 

[0117] M£S£3SBfci:. mfct&Wm*£hit 
COG a N"«l. 1 0 0 0 TCgSW^STiBaSa £ ft 3 . 

[oii8] tit. iMLtzmsm^^iz. « 

ttt'mm®*mi%tfL>'tfo£olzLXl>£<, z 
[0119] S<lfli#**«*f- h'-y h4 

£ 5 o ot;jm 1 5 o ox:g^oaiaT-f«Pi-rs fc . 

[0120]fcti. JJjr (3>gfc(¥3WMfc) :H 
2(c) #gSj fctJWCftBHLfcJ:^ fflS&s+T 

m+^iSBE (MUhMQ'PX'te*^) £tzl*MEL%i)<t> 

[ 0 1 2 1 ] .TO J: o izK^±ifxmnm-^i^t 
lx. GaiZt'co&mmTtmmtfx^Tyt-TtfA 
^acD^ai.xfm^tffmm-^nz^y) . ^Basti 

£WiPJ L5:#f>;E££±tf & £ fc * <fc 5 fcfrSfc 
[01 2 2] 4*>'*fci*92'*'k 
r ( 3 ) gft (¥*fMfc) : 02 ( c ) #«Sj OgftT 

[0123] znmmzm. mmtz&m&im 

tmftcDM.? hM4 £fl*j£-ri> .1 fc jftff s h t COT 
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[0124] *Ha5llAtC«t ^Xffhtlfzmi. 
HU*>. ?6jgxt^^v-(cJ:0^!8«<*(Ofi^H-y 
h 4 fc LT G a NM^f K y h ^Bti&hm&hmz*: 

<rms&i%iz^xwM{zmfm-z> tofc-rs . 

[ 0 1 2 5 ] *l^cOS^^iaW4 fc , fflRl 
fcLTAl 2 03fflS(-9-7r'fr»IS) £J8w&fcfc 
kfc&JKJ]gEfcLTGa£fflV\ ^r-fraSJitcG 
ac^«$»2£7Bj£U:&(;:. 7>t-7 (NH 3 ) 

io xxzwti lx g a c7)^afgjg2 zMfcLx . mm* 

mfocDM.? K -y h 4 fc LTG a Nfl^ K «f h £ftj£U 
ZttlZcWGaNM.TFvhZmmLX. V7t4T 
fflS±tC^»^G aNffH-yh ^fl^TI, hCOX'tb 

[0 126] ( 1) GaNS?F'!'M&iff>£j£ 

«xb^df^- (GSMBE) ffi£ffl^T. t7r^f 
T (000 1 ) S«Lh^GaN»^H y hZBf&Zit 
tz.^f). II IKH^fcLTil^y^A (Ga) 
20 VKI^Jfc LTTytxr (NH 3 ) #X£JB 

[ 0 1 2 7 ] SSI fc LT«. 1 0%O 

7 y^bK**+T2 0^ac7)i@^j«^^ifeL. S« 
(N 2 ) tfxximZitt:i><nt:m^t:. 
[0 128] t-f. S«12:GSMBESIBtffii*L^ 

mz. miiimwzMmwzti^ximm.WFf-mm 

(RHEED) ffi^fflV>T¥iB^ffi^-r/N-^-^' 
«S5Sii4iT\ 8 0 orTM? 'J--^^Lfc. 

[0129] CcO^fc:. *KiSJ££ 3 0 0°CtcT(fT. 
30 £MGa#iH82:l. 5X1 0i 5 cm - 2 7t'»t@«K 
S+T-aKl^tt^LT. S«lJitGacO^JWSig2 
£B&Ltz. 

[0130] Ztlfrh . S«fflJS3 0 OXlX'Ty^-T 
(NH 3 ) ^x^flt}&UitftT. ^R?S?g2<0^iiaco 

®^WWi6 0 0°C^T'J>tf. ££l±(3gj£&h. 
fcGa<^JS^jg2c0^b?rff 3 fc fc fetC^Hft^ffiji 
L . Mtt^^l:^ K7b4tUGaNlfH 7 

40 [0 131]&*K a«l»i. RHEED»iOG 

[0 132] (2) GaNlf F y h<^j!&S 
JJBLfc r ( i ) GaNIfH-y M8i&<D®jftj <0j?Si 

wkiz. a«i^GSMBE^s*^jRottiL. $mt 
mtmtm(MocvD)imtoizi5\,\x. 7 6oto 

rr cr>mm (N 2 ) t7>t-7 (NH 3 ) kCOfe&tf 

xwm^x'i ooox:ti o^ia!w?ia5rfifv\ jg^ 

50 [0 133] ^dUT^jgxt^^v-tiO. t7r 



2 1 

47 (0001 ) SfiUifc&WSrGaNft^FyF*^ 
tf&titz. 

[0134] ( 3 ) UHHSSI 

( 3 - 1 ) &mm2 t<m.itmmm>&^ f -y h 

RHEEDr^-yfct GaNk^<Dj&?Jg!&£0'./y 
^^->^Lfc. *iz. MLTjimmMMAFM) 

z'&mmmtimz*). tsL^GaNco^itmm^ 

X G a N lZ%-o tz k<9 k I2tf> t>il& . 
[013 5] GaNifK-zhKIl 7*h 

(PL) *<Siaf*<^L7t (Wtti 

[0 13 6] &fz. Aftfi«B§CDGaN;t?F-y FcOft 
n mf 

[ o 1 3 7 ] i d LTti^gms: $ atzsmmw-r h 

k. 09 (a) ttt, fflgl<oag$:S^C{i6 0 0 
*C#iS L/cB£(c# t>ilfz G a F >y FOflBO 
AFM<0¥S*^5il-CV^. 09 (b) 
09 (a) {C^$it/v:GaNft^K-7h^BTffl03!)«*S 

[0138109(a) (b) C*3*VCV^<i: 
fflgltO^liCfcJtSGaNft^ F«y h<DK&«±#>5 n 
m^It 2 0 n mOSSHCJ) 9 , G a N*^ F >y h <D^Z 
(±#J2 nm^lgl 0nnTC<b&. 

[0 13 9] 09(a) (^fflCfe^tHS 
<D?U4 X?-)l-X'7nZtlX^&%G aNMrFV v FO 
6ftBcom±.cr>mffl^ G a F -y F<7>«afc!>*¥« 
«k v >d «t 0 1 6 fttt-CS)* CI k S:^ LT . 

[0 140] ZLX. 6 0 0Xl&X'm3>l,lzmzRUE 
E DcOfHgfcfcV \X%.t>iltl G a NOfg^^SW »J >7 
K9->\i. A F Mtfctf* F x F#G a Nfi^ F -y F 

[0141101 OJi, Sa»CfcttS09 ( a ) izjfr? 
GaNft^F y h<0PLX^:/ , F>l/£Sl/Ovg ) . 
XI? F;Wi > r jftft* h"^XyXfA6 5 5 1 j iz 

x^xm^tttz hvxh o . mtami^mmimm 

f£lzmm-&i>cr>Th6. P Lc7>t-;yx*;Mf-te 
2. 5eVT'J>0, -iOGaNfi^F-y F(±HBS^*fe 

[0 14 2] .KDCktt. 09 (a) (C^tGaNM 

H y hiOJg H t Mb!)^-c^v^ k Kjg0-t& i><r>t%z. 
t>tih. w*>. 6oox:txm^xii. mm^t?* 

~>-lzm&G a N<7)&£' a imt+ftX'l±%^l>cr)k% 

[0143] 0-2) iooox:. i oimvmm 

iSftglg&g ( 7 7 K ) "CG a N&ffitJ: •) t . igx*^ 
*HI£PL<oe-?#v:7hU;. IP*.. 1g^)S^ 
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[0 144] HB^. 01 1 (a) fcfct 09 (a) 
tGaNifKvh^lOO 0 X:xmmt h BU ( b e 
fore) tiJHUft(af ter) t^PLX^. 
?hlW^2tlX^&. Z.tlh<r>X^9YMt. 77K 

[0145] .TO01 1(a) t^pj^COX^;? YlV 

z&m-h k , i o o o°cx-fmm0mtz&\,*z\i.3 e 
io *<o-2re\ i ooo-cTf«!ffli^cfcv^T{i3. 5 

8 e V(CtJ^T3fi^e-^*WLTV^. 
[0 14 6] dfUi. 01 1 (a) t^ffGaNifH 
•y Fc9j£ B B B <0iftf!#>\ 10 0 OiCWiC <koTtSt# 

[01471011 (b)fct 300nm<7)f3(7)Ga 
Ni&k. 01 1 (a) tC^-TGaNfi^F yFSrlOO 
OXIXimm UZ&C0G a Nft? F -y F k £W LT . 7 

[01481 <I<y)01 1(b) tS$nTV^<kpfc. 
20 GaNKti3. 4 5e VfcAy FHIfeKWbr-^*>'J>|) 
GaNifh'7 F»i3. 58eVCt-?*« 
J>0. GaN»^F-yFT«}SHc^«?aS(7 7K)T' 

GaNS^J: o t>Sx*;MMIt;:p L<oe-^*^7 
FLT^I.. 

[0 149]%^ GaNjreF? FttJftS 1 3 0m 
eV(7)^-v7F(±. »^F-y hcVBf&lzXlfrHt 
Ztvtz^y hx.*)\s*?-X'$>& k #x t>tih . 

[0150] ^fc. ±£L^m«i, ^mmflk ltg 

a$rffl^Tg^!B»^«Ky)4^rF -y F 1 4 k LTGaN 
30 *PK«y hSr^idtrL^tcO-C^S* 5 . ^SH«k 
LTA 1 im^tz^z^mM^mmFi- F y F4 
k LT A 1 Nfi^F y Fi^^it. £Wmt IX I n 
^Wfcvtil^fcttaMfcll^NWkOffFH -/ F 4 k LX I 

a.Al, 1 nSrJSStcS-^tTffl^^^tCtt. ^ix 

[ 0 1 5 1 ] itz. ±ML1zi o fc. Wsvmt LX 
Si0 2 J ?>GaN^i:'W{:t. KW(:f<«D 

40 [ 0 1 5 2 1 i fc, ±EL^J: 3 tc. g-(hTa-bX{cS 
[0153] JJUbicfc^-raWlfcaiHLfcJ: dC. 

wmm\mixrzmmzvf*i'-iz£&m!mm 

WV>m- F -y ^^0)BB^^^a5rfflv^S k . WSrS^TiS 
50 , G a NcOtt^F F -y h i k * <- C# 5 1 CO 



23 

[ 0 1 5 4 ] ftoT . *»B8<0fiS$iJffll$^?Sjgxtf 
JBV^aflSBMNW(«*FH -y vmmhiiolzLtz 

[ 0 1 5 5 IfcTF. *m<vmMW2ixfzimr.V? 

y- bm^mmzn ixmrntt . 

[ 0 1 5 6 ] Srfc. JaT^aiBtti^Ttt. ""fi^F H y 

* J: &mwmm&(r)&? F y F ^(fcfrifefc J: 
9^3;h*M*rt^««0fi?K yK ffHttf. Ga 
NOi^FyFT'&S. 

[01571012 fcfct *%B3fcJ: Sfi^ 3 y b a- 
*tii<t&g?b*.y F*?$&O0lte<om©O--W£^ 

[0 1 5 8]BP*>. *%Pntz£2>m?3>V3.-?lZt5 
ttSS^b'yFSflfBilOfcL M^tf. ±12L*:*fS 

F-y hcojBfiiar&t.J: 9»j£$ft*:2ffl<^t 

ife^fr^M^K yh. 0y*.»f, 2<®DGaN<9g^F 
•yF12, 14Jt*)ffi£&flTViS. o£ 0. Ifh'7 
F<OWI&^<i2*$!^r&aa\ 
nyta-^tfcttSft^t' y Mg^tSitl Ofc&tvC 
tt. 2«>KK»H2, 14i02oOM^fil 
6. 18S-»«-rSJ:d^$^TV^. 
[0 159] J:D»L<fftB)§-fSk. fllxtf. GaN& 
k'WgflctmfcJ: ( n 

m) ^&*VHi*^T*>«tt»*W\ -abWK-H- 
J*-l)i> ( nm) 8«fti^±**iaTO*fl«ttt 
fitx.fcfiM^gf- F y F £fllj£-f £ k . £ 3 Lfc»7 F 
>y F fcttJMfcLrtdtFJWfomftSfii £ k KfrS . 

[0 1 6 0] f£oT. fi J fh'yh<02i^{J^kLT. i£ 
Bi-SSWffi^^^+t 1 o*3«rrs«/MrS^ F 
<yF£2offlSU £fl£>2oc7)g^F y F£. g^b 
•y hS^Fffiit 1 0 ZmfcthtzihnmFf- F y F 1 2 . 1 
4tLTfflV^t,<0T*>l>. 

[0161] Srfc. Cil^g^F-y F 1 2^fi^fil 

it. m 1 2±*fl8fcfiLStl,fi^ H -y F 1 2tf)g^ft 
1 Wtitf. 01 2_t£{B!lK(aStl>gi t F-y F 1 4(7) 
fti^Bfi 1 8 J: Offi^i o tzI&fcZtiX 1^6. 
[01 6 2] ftfcfttcti. g^F-y F 1 2^g«ai 
6kg^ F-y F 1 4<0g^Mil 8t<r>mm<r)X.*As 
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ziyVTh*). z<mmmmzi5\vz\s.. @i2±*r 

WtfiStSA^H-y F 1 2<0fi^fi[l 6«M> 0 
1 2±£HlcflW«S7P? F 1 40ifSjlfil 8 J: 

[0163] F 1 2 kgi^F y F 1 4 k 

it. tco\$mGi)K mm. io*y^AFn-Agg 

iZt 9«FI«»M2 kfi^ F y F 1 4 kola* Site 

io mrf&zttfX'Z&£oiz%$tix^&. 

[0164] &Lt<r)®mz)mx . lft'7 h^ffljs 

<i<om^»i. fel»li*T'a^ H>y h 1 2<^fi^jl{il 6 
( I 0><7)«®) UcO. J.5I$ti : FK7 h 

i4oa^tpfi[i8(c#&( 1 1><7)«®) u^o-rs 
i>cr)X'$>h. 

[0 16 5]^fc. ?-ay~7a ,<!r-mgktte. m 
£f(lJB IX . 1 «£ltfi^ 
20 H-y hfc#i.l>/v:i6<5D^^-XA-ej>l). 

[ o 1 6 6 ] £ £ x\ 7 ^mKowtm^mm-r & ztiz 

«t0. ifh'7 bS^ffiSl 0«iff7 bcD»ft£ff 
[0167] ££T\ 7t»ll 2mmiZt5\,^X 

mimcox*t\,*r-£izim Lizwm&mMtz> t . 
m^2m&<r>±.frTMzfr(EtmmmmMizmm 
s-himx-hh. 

[oi68] m-?x. ft^t'y hm^-mm otcfc^ 
x. mm. wmmttx. ±<om^mi sizwf 

30 tfH&t&mi (PI ) #0 (P 1 = 0) TV 

m^m&i eizmrtfiF&t&itm (po) *^i (po 
= i ) s^<ai8fcfi^jnia[i6t 

tsmmitzmzit. ±.<rm.^m&i8izm : f-iftp£? 
mm (pi)*u (pi = d t%*). T^M.^m 
leizmFFtfipfct&im (po) #1 (po=o) k 

[0 169]EP*>. 7b'»^Jffl-tl,£ktJ:0. fi 

40 lt. mLtzwmmMmsz®%izmm-&zt 

izi *) . S^b'-y ha#B&ffiB«KM**-6 £ k**T& 
[0170] iXtc, 013^^t014$r#agt'5r* { 

[ 0 1 7 1 ] B&1?. m 1 3 *HBBtci: 

co-mnmmmmm^ztix^z. 
[0172] zo&^imy- h io on. ±el^* 
50 mmmcmBiz£z,M.?\zyhm?wm£2Mm^ 
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X®f8.Ztlll>cr>T&l. 

[0173] mmza. m-mmy- v 1 o 2 

mt LX . 2JS6fiS<Ox^^-H*<^# 1 ft^h' 
«y h*?$J§l 0 2 1 . 2^>HS<7)X*;l^-il#/F$ 
^Sf52ft?b'-y h^fliitl 04fc£fi§;tT«j£$ftT 
Hi. i^T. 2flW2BlW*A^-iB3W**v^«» 
lift*7 hS^lSitl 0 2coifh'-y hSrny ho- 
*-b'y hfc U 2¥fiJSWX^^-H*vh? i^oliS 
2fif b'y F*f «Bll 0 4<Oifh'7 h£?-y'y h 
h'-yht-rS. 

[0 174] Sfilftf b' yhS&ffSjtl 0 2li. 

±OM^Iftl 0 6JtoifK7 h 1 08fc. TCO& 
fiSSft 1 1 0 £ fcoft^ F -/ M 1 2 1 «k 

[0 17 5] Sf*2fifb'yh*fffiitl04*i. 
±Wft^fi[l 1 4£ioa? F>y M16L Ttf>fi 
^ffi 1 1 8 * i>~i&? F y F 1 2 0 1 J: Otit&SftT 

[0 17 6] it:. m»7b'yFfg : ffgjtl0 2fcSiS 

2g^t'y f*^ rati 04 tit. mt\f. 01 3(C* 

d fc. 8 tM? F y F 1 1 6 

ftU ifK'vM12 fcfi^F y M 2 OtiP 
*Hart6 J: d CJtT 2mzMSZtiX hi itfrcfc 6 . 
&t>. 01 3 F*T«fil 0 

2tf±.mzmW2tl. S2Ifh'7 F*f«|j£l 0 4A* 

[0 17 7] ZLX. if K7 M 0 8 fcltfF ••/ h 1 
16t«, "flgavyfin 2 2iHrLT8M$*u::fe 
0. ifK7M12tlfK7M20tll *T£3 
yrVIM 2 4£tfLTiilI£irOvi,. 

[ o 1 7 8 ] s hiz. z o Ltzmrmm?- v-m^mm. 

lOOfcfclrVCti. j6l*PKVF*Fl*ttl0 2«>* 
IS 1 ifh'7 FSffiftii 1 0 2lz£&$&l b'-y FOtfffii 

zmmt&tztbcn&m 1 ? f 7 > s^a^sirtis 

0. 4fc. S2ftfh'-y F*^18JS1 04<0fif Fy F 
120Wi. ^yf/tl 2 8£:frLT. ^2fif 

f y bsmsit io4tj:s^2t-yh co«®^eiai-r 

& tdtxomm? hyy-JX? tfffisiZtLX Hi . 
[0179] 01 3tr^-tHifi^.ltC*5V^T 

wpf?^**^ miftft'yhs-fffiiti 

0 2cOffifF>y M 1 2ltZ«T^ziyfy^l 2 6£:frL 
•Og^Sft&J: fc ifc. ^2ftf-h'«y FSTffl&l 04 
©tfH7H2 0»yf>tl 28ZftlX1& 

b'-y ffik 1 0 24)1^ F y M 0 8 yf 
y-tl 2 6$r^-LT«^-rSJ;otctTi,J:V^t. SB2 
flfb' y FX?fllS l 0 4 Wfif F y M 1 6 |C "T^3 
1 2 8 UTS^-f & XoizLXhXn. 
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[0180] &±p)mmz&Hx . ^3 yf>t 1 2 

2<9gfiC l£0 (C 1=0) fc^t&fciiC:. -51 
^ny-r^lM 2 4?)gftC2£0 (C2 = 0)tc^ 
-T& t . SB 1 ift'7 b^HM?§i£ 1 0 2 fc|5 2ft?b'-y 

hs^it 1 04 tteKntzn&mzm.uzifmt% 
1. 

[oi8i] fto-c. muzyzmmzmm-rtuf. 

W, 1 fif b' y b^fffia 1 0 2 <0 3 y h Q-/Pb' y h O 
*t®t , $2ift'7 hSmffit 1 0 49)9-?"* V b' 

10 y ho*® fc ^ .01 ( b ) ^Mmmmiz^-tA^mm 

?- Y<rfcmi<ry#m\zW&3-h Z t ifiX'% I . 
[ 0 1 8 2 ] 0 1 4 iza. z 0 tfzm^mm?- h<0# 

m>coVffiiz&vz>. ®lifh'7 HS^jSl 0 2<r> 
m : f<0X^;l,dE ? -i:^2fifb'y MSI7fi$£l 0 4Wm 

mmZtiXHl. =5rtJ. Mi^fil lOfcS^^Hil 
ISkiziminFf^^iV^-^^Vi. WfrryV 
WAt-fl. 

[0183]t¥oT. nyho-;Wb*-y h&XTSf-y 
20 y hb-y hcO*» I 0>?&*&6tf . x^df-l^ 

[0 184] 4fc. =jyha-;l/b'-/ h<o*tW I 0> 
T'*> 0 s ^-y y F b' y h«04)tW I 1 >X'bl%t> 

[0185] Zdz. 3VFn-;kb'-y hcotfMtfl 1 
>TfcO. ^'7hh'7 bernm*] 0>TJ>S^^ 
(f. x^^-W^KiP^WCt^rS. 
[ 0 1 8 6 ] $ t>iz£ ft. a>h o-^b'y FOl^SA* 
I l>X't>*). ^-y».MfvF««W*l 1>T'J>I» 
30 &*>{f. l*K-l/'OUJI/'OyDt^6. 

[0 187] kd^. "I^3yTV9-12 2^ftC 
15: rci*0j t^TSkttt. ^nyr^ 
1 24<0§ftC2Sr rc2*0j t^t&k. ^lft 
f b' y FSftiSjil 0 2 t?B2Mfb'y F*f1®3Il 0 

[oi88]se-?x. r c 1*0 j axis rc2=^o j 

cO^Wi. 01 Sfc^ttH^fcttl-^iaiFb'-y h 

m?mm o 2<?)fifitifi[i o 6 . 1 1 ofciv^2S 
by \-m? mm o 4^>fi^ai 1 4 . 1 1 stra 

40 L/C 5^^mWWftl8±t#ffif|,k# (3>ho 
-;J/b' yhco*t®*M 1>TS>9. ^-y-/hb' 
•yhO^ffi^l O^^S^fcit^nyha-^b'-/ 
h<vm# I 0>T'$> 1 ). ^-y-y hb'-y h<r># 
l>X-t>im&) t« rc l = 0j fcit/ rc2 
= 0 j <7)^i:Jt^.TXJ^;^^-(i{J^:^i:'^L^^.^ 

-/l-b' y h | 1 >T'J> 0 . *>o. ^ -y y b b' 

■yh<7m®*M l>TJ>6*§£fcJ:tf3yhO-/l/b'-y 
h<0*t®^ I 0>T'J>0. hb' y 

50 JB^I 0>-C'&6i§£) WSrci = 0jfcJ;^rc2 
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= 0 j ?>i§£J; 0 t>x*;Mf-#±#& z t t&S . * 
<7>H#£AEfc r C i= J t0jiJj:r/i"C2* 

/^B^il5t^i:'^^7)^iKy^B , £3:9. l^PCJi 

u fc a, £i^kt IC&9. u-^d«u^ 

[0189] fi^T. ft^fflBiy-MStfl&il 0 Ofc 
*tLT. rE2+AEj OX*/Mr-£{>o®8&£7 
bm^¥Em«I8«-&.rfc£J:o-t. ayVa-)V 

6 £ t *<T£ .01(b) fc^Saffl^K^^HS 

[0 190]=5nB. aybD-yPt'-y ht^-y-y hh* 

XolZ rci = 0 j tilTS rc2 = 0 j tc|fc£LT. a 
y f- u-;i/h'>y b k ?-y y h h' y h t omoffiSfftfl 

[0 1 9 1 ] -£LT. *FfflWy-h3Rfl«tl 0 Ofc 

yx>"9-l 2 6<5DSSC3 5r rc3*0j fcg^f£fc 
fcfcK. ^nyr^-tl 2 8co§iC4 2r fC4* 

oj k^slt. m.Thyyi'xfzm^&zttzz 

3 = 0 j r C 4 = 0 j lzgfeZhX^hi><Dt 

-fa. 

[0192] IMLtzX o fc. ^lifh'-y hSmffiS 
1 0 2&£>tffc:Sg2ft?b'y h§rfl3§j£l 0 4 fc»±. * 

ii-fitiffl^m^L^^fcL^v^T'. i mcom^m 

[ 0 1 9 3 ] *Jfflfc*«74*?*BW r - h*?- 
£l$j£-tl>&ft : f b'-y MR?fc£»t&4ftTK9 h<m 

[0 194] Sl^. Hi 3 t^-r J: o &saHHSttu 

"C. 015fcjjc$\k3fc. »l*pt«yh#F«Bftl0 

2 1 ® 2ft?t-y hm?mm. 1 o 4 1 * . a? k y m 

08fc*fF*M 20fc***t[6]L. A>0. ft?K>yh 
1 1 2 fcft^K y M 1 6 i a«C±T2S 

(cES-rSiofcLTtJ:^. 01 5fcfcivt 
tt. IB 1 ft? by hfUflgjS 1 0 2#±&Kffia$*u 

82»t> h*?rati 0 4*rrafcKES*i-o* 

[ 0 1 9 5 ] * LT. ftf K ••/ M 0 8 fcft? H y h 1 
20fc£. ^nyryiM 24£:frLTJgi£U ft? 
KyM 12tifH7H 16fc£. "Ifnyf^t 
12 25:^1- UT«g-rS. 

[ o 1 9 6 ] &t>. 0 1 57p+s&my- m^rnm 
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1 0 Ofcfcwm. m 1 ft?b*-y h3??1ffii 1 0 2(0& 
f K7 h 1 08£. ^ayfytl 2 6£tf- LT. Sg 
1 ft^t' y t&ftffig 1 0 2tc £ 1 b' y hcott©£ 

J[S2M?b'-y h«^itl 04c7)ft? K-/ M20C> 
■s^ayry^ l 2 8iitLX. H2ft?b'-y h3l?« 
iil 04fcJ:S^2b'.y bc7)«.li^a{-rS^cy)#« 

? h ? yvxtim&Zixx^h . 
[0197] tsoT . z<rm 1 5 i,z*k-fmm<mBi5^ 

10 Ttt. x*si^~is^RBHtitB 1 6 t^-T i 3 (c^ 

[0198]BP*>. rci^O j tiitX rc2^=0j «0 
J^ttt. 015t^-T«fflitCt>(tl.^lft?b'>yh« 
?«jtl0 2<7)S^fil[106. 1 1 OfcitfS^ft? 
b'.yhS^jt 104^*^(41 14. 118t:WL 

-;Ub'-y 0>T'$>0. ^-y-ybb* 

•yhcottWI 0>"CJ>l>«^fcJ:V3>ho-;l/b' y 
h^*®* 5 1 1 >?$> 9 . ^-y*-y h b'>y h<?M 

20 Si* 5 I l>Xfoh%&) liZit r C l=0j t>J;t/ r C2 
= 0 j W^^fcJt^Tx^.;^— (itJfcX/k'^tL^v^ 

;l/b'«y hOttHI* 1 1 0>T'&9. AO. ^-y -yhb' y 
I 1 >f$)SJ®^fc<t^3y ho-^b'-y h 

«*tw 1 1 >x-t> 9 . ^-y » h b*-y yam 

0>T*l.%&) Ut rci=0j iJil/ r C 2 = 
0j «J^J:9t>x*;^-^±*>-|, ( it(cyjrS <> *<F> 
M^5rAEfc-T5t. rci + o j fcil/ rc2=)t0j 
«^-tc«. K;^A^i{ii:^i:'^c7)^^^'<;^ A • £ 

30 ^9. W^BtiV^l/B' tc±*^9. WWXiUI 
D' t^rS. 

[0199] ffiot . ft^fflKy- h*^jt 1 0 0 [Z 
MIX. TE2-AEJ <0X^;^-Srt-pmfiatSSr5 

^mc^-mmmm^hztizx^x. ayvo-^ 

b'>y htf I 1 >Wk ^fitt. ^-y-y hb'-y hZmfr 

s£t*^-#. 01 (b) t^-t^affl^wiw^iei 

-t&z\ti> t X'Z&. 

[ 0 2 0 0 ] 9 . *^fcfcttl.ft?fflKy-h^ 
40 «JS-T S#ft? b* y H^tiJftS^ft? H>y h<?) 

®m±.Tm&. mtnif. k9Esh« 
a. i;<?>Xox-i>fr£b%utf. yt'mwmvmm 
m-hmmmnx.*)^-^ *mtztm&& z mm 

y-h*? £f8j£t&#ft?t' y h3B^FJc*lt6**F 
H -yh^ecO±TP3«. miTWf. #ft?H-yhC9 

sews k« t -c^^^s^^j) & . 

[020 1] 

X\^h&)X\ GaN, InNWUiAIN^InGa 

50 n . a i g a mmmwpmwnm- h -y h 
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2^comm¥m&?>m? k -y n£&*>-GS8L*:{iM 

[02 02] *%BJ(i. «±a«flLJfeJ:3WI« 

[an ( a ) h zmmzni-mwm 

[02 ] fflflBM«lt5*ifcit»xt^#^-t£j: Og-fblfJ 

HBHT-fcO. (a) <± rgjgj (b)«r^g 
JSjB^JSj ( c ) tt rgft (¥Sftfc) j £ 

*U < d Hi rm® US&mit) j £*-r . 

[03 ] mi-v-mMizkhwmmvyimnwmcr) 
wsmx-bh. 

[04 ] A smZtmttlC a F 2 ±^<OB^t'-A<75 

B?Jtt iaBBtti&c i s g *<?&mm<?>m&m<rm 
[05] 04 (a) (b) ( c ) kz^-tmLffym^m. 

mZmUMZMTh*). G atmafflmt 1 50nmfc 
L. m=?t'-A0)Wtl&Z 0 . 4 pC/d ottLT. 

[06 ] X£'t'T*CDC a F 2 ±^com^ t'-A^)MStfc 

strnmnzx h g aco^wm2<omMm<r)>m<o 
[07] 06 (a) (b) ( c ) t^ii*$mmx<7>£ 

mmmmmx-h o . (a)«c ajsjg^^igs: 2 0 

nratU m^b'-AiOHgJtfi^SRC/dotfcLT 
-AjtMlZZX -x r Eft Lfc L . ( b ) (iGa 

flaK>BM» 1 7 nmfc L. b'-A<0!$ltft£ 5 p 
C/d ott LT-»5cWtX^>y rgftLfc*g*£* 

u (c> ttGamme>f3mi4timbi. m^t- 

AOjUtg* 5 p c/d ott L-&7CW£Xtf -y h& 

[08 ] A 1 £>8)gj££ffi<A£ A 1 /G a<OZg»gitS[ 
£tf>I&HJ!0T;fc&. 

[09 ] *SttiSA<OHSt i-oti^GaNIf 
H y h Z?F L , ( a ) »iffl£<Ofi&£it**tf> Ut 6 0 0 
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T^T'lftS Lfelgfcrft <?>*UtG a Ng^ H y h^ffico 
AFMct>^T*9. (b) Ji (a) (C^SftfcGaN 
ft^Kyh<D8rffi0T'*>&. 

[010] ^SfctJ{tS09 ( a ) fcjtftG aNifF 
>y h<?5PLX^ r-/l'£5^''57T*S. 
[011] (a) te09 (a) fcSttGaNfi^H-y n 
£1000X:T1!<^-fl>iW (before) bBSHM 
Ltd& (after) t<0PL^? 777 
(b) ii3OOnm?)ff$<7>GaNJ&i:09 
10 (a) (^•TGaNfi^rK-yhSrlOOO'CTIIWPiL 
TtftcOG a Njft? H >y r b<T>7 7 KfciittS P LX^ 

imi 2} ^^mizXim^ay^y.-^izmi&'f- 
rnx-bh. 

[01 3] *mtz£l&.?a>\ZjL-?lzteVZ&? 

mm?- hm?m&nmkmm<7)Hn<?>®&mimw 

0T'*>6. ■ 

[0i 4 ] 01 3£7jk-tsF?wmy-Y>m : f-®mizmi 
20 x . mFmmy- vvftmmammz&vh . ig 1 

b'-y Mg^«jS<OS^<OX^;^-t^2»^b' y 

[01 5] *^BtJ:S4^3yb A -^ttj{t.S.» 
iaBH0T<oS„ 

[016101 5^-rfi^ffiigy-b#^«i)i(ciiL 
t, m.=Fimy-v<r>^mmffmmzii»h, ssia^ 

b'y h^ffljS<7)«^x^;^-i:®2fi^b- y h# 
30 ?$g<^^x*;l^-fc^f|«£7Krx*/l^- 

1 

2 

4 gWr^tt<Ofi?K y r 

10 ft?b'>y r^fitit 

12, 14. 108. 112. 1 16. 120 
H-y h 

16. 18. 106. 110. 114. 118 ft7 

40 mo. 

ioo jtpfflHy-htmiBt 

102 JSl*ft» r*H«a 

104 ®2lft'7 rS^filii 

122. 1 24. 126. 128 ^yf/t 
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